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Abstract

Increasing interest in irrigation scheduling and crop water management has occurred
throughout Kansas. Traditiona access to technica and educationa information exists
through workshops, seminars, field days, and published materias. However, busy
schedules and other conflicts limit participation and access to these events. Accessto and
interest in the use of the World Wide Web has been growing a afast pace. This project
is designed to improve the transfer of water management knowledge and technology for
improved agriculturd crop production and resource conservation by usng aWater
Management Web Site housed within the Kansas Water Indtitute. Oncethe steis
developed, established, and in use, other water resources related research results and
extension information can be posted for additiona technology transfer and enhanced
knowledge of improved water management and crop production practices.

This Water Management Web Site will be designed to hdp the user with thelr irrigation
scheduling and water management decisions. It will creste crop water management
accounts for individual users based upon input of their crop, soil, and geographic
location. The Site will access the currently available red time weather data, estimate and
log the crop water use, and display the results graphicaly for the user. The Site will
update each water management account on adaily basis without requiring continua
access by the user. Thiswill enhance the use and availability of the automated weather
data that must currently be accessed either daily or every three days in two of the Kansas
Ground Water Management Didtricts. The individua will input rainfal and irrigation
amounts to complete the water budget.

The proposed work will design, test/evauate, display, and promote the Site throughout
the course of the project. This Site will compliment the Virtua Water Office Site
currently under development in another KWRRI funded project. Funding for long-term



maintenance is not available at thistime. It is hoped that success of the Site will generate
interest to provide the necessary support to continue to post and maintain the Site.
Technical Plan

Critical State Water Problem

The proposed work addresses State Water Plan Objectives:

3.1.5: By 2010, reduce the number of irrigation points of diverson for which the acre
feet per acre (AF/A) water use exceeds the representative regiona AF/A standard (1.0
AF/A in eastern Kansas, 1.5 AF/A in centrd Kansas, 2.0 AF/A in western Kansas) and
those that overpump the amount authorized by their water rights.

3.1.6: By 2010, reduce the leve of decline rates within the Ogdlda Aquifer and
implement enhanced water management in targeted aress.

3.1.12: By 2010, target data collection, research projects, and information sharing
activities to address specific water resource issues as identified in the Kansas water
planning process and to support and guide water resource program operations.

3.1.14: By 2010, provide educationd activities to ensure that dl Kansans have the
knowledge necessary to understand the hydrologic cycle and to have an appreciation for
demands and influences upon the state’ s water resources.

In 1996 afarmer initiated irrigation scheduling project was started in south centra
Kansas (the South Central Kansas Irrigation Management Project, SCKIMP). The South
Centra Kansas Irrigation Management Project is a cooperative effort between K-State
Research and Extension and South Central Kansasirrigated crop farmers to transfer and
promote the use of irrigation scheduling and water management technology. Thirteen
center pivot irrigated field Sites are used as irrigation technology transfer and
demondration Stes. The irrigation system managers (fidd partners) are working with
project personnd to learn how to access and use red-time wegther datain their irrigation
management program. That project was initiated with funds from the Kansas Center for
Agricultural Resources and the Environment (KCARE) and the Water Protection
Association of Central Kansas (Water PACK). The project isin itsfourth year of asix
year effort with current funding from the Kansas Water Office (KWO) and the Kansas
Corn Commission.

During the past four years, the SCKIMP has conducted water management seminars
during the winter, has conducted field tours at the partner sites during the summer, has
met with the field partners throughout the production season, has created a Water News
newdetter, and has established on-farm water management test plots on four of the field
partner Stes. Currently, over hdf of the fidd partners are cdling the automated wegther
dationsto retrieve the daily weether data. Planned efforts for 2000 will be to increase
contacts with the field partners and to increase the computer use literacy with other
farmersin south centrd Kansas.

Feedback from some of the field partnersisthat the need to access the westher station
dataon adaily basis and then to enter that information into awater budget or scheduling
program is somewhat tedious and time consuming. This web site and/or downloadable
programs would automate the process and make the data more readily available. Many
farmers and crop consultants are aware of the information transfer power of an Internet
based system and believe that they will eventualy need access (severd currently have
Internet access or have tried to gain access); and there is an interest in computer/\Web
training. Generd training interests include hands-on activities that would include the



basics of particular types of programs, such as spreadsheets and word processing, use of
specific existing software programs, such asirrigation scheduling, and generd and
specific applications of the Internet. The Water Management Web Site is designed to
offer easy access to real-time data and cutting edge, easy-to-learn packagesto assist them
in optimizing water usage for conservation and crop yield. A further advantage isthat no
softwareisrequired to be installed on the users: machines beyond the standard Web
browsers, and any updates to the software are ingtantly available with no effort required
by the user.
Nature, Scope, and Objectives
The god of thisproject isto develop, test, and display a user friendly Web Site that will
provide a persona crop production account system with rea time water management
information and computer assisted decison tools for improved water use efficiency, crop
management and planning, and increased economic returns.
Soecific objectives are to:
1. Designand create a Water Management Web Site for farmers and crop production
managers that will:
la. Deveop and maintain a user specified account that will monitor within
Season water management and growth characteristics of corn for various
geographic locations within Kansas, soil/fidld characteristics, and cultura
practices, and
1. 1b. Utilize automatic collection of red-time weather data (temperature,
humidity, wind, solar radiation, and crop evapotranspiration) from K-State
and/or Groundwater Management Didtrict (GMD) automated wegther stations
and provide customized ddlivery (compute crop ET, growing degree days,
etc.) into the user specified account for water management, crop production,
and forecasting purposes.
307Performance testing and education. Workshops will be held to teach basic Web
Site access and utilization to farmers and crop production managers (typicaly
those who are SCKIMP partners and others that have cooperated with K- State).
Web Site performance will be tested using real time crop production data from
crop production sites within Kansas and the Site will be modified as needed.
Display the Web Site for use by personsinterested in crop water management
with links to other pertinent crop production and water management informeation.
Related I nformation and Projects
Kansas currently has severa automated weather station networks elther through the
groundwater management digtricts or through Kansas State University. These stations
must be queried by the user ether daily or every three daysto obtain the reference
evapotranspiration (ET) data. The reference ET data may be grass based or afalfa based
and must then be transformed with the proper crop coefficient to estimate the ET of the
crop of interest. This can lead to errors and misuse of datawhich in turn can hinder
acceptance of avery beneficid system for improved water management. The user must
enter this data into their own software or water baance accounting system and they must
maintain those records.
The South Central Kansas Irrigation Management Project has been working with thirteen
center pivot irrigated farmers and/or system managers to perform these tasks for water
management and irrigation scheduling purposes. A few have been cadling the weether



gtations on aroutine basis, afew others have checked the weather data on a periodic
bass, and others have not done anything.

Dr. Andresen, in conjunction with the Wind Eroson Research Unit at KSU, is developing
aprototype PM10 (particles of pollution 10 microns or lessin size) warning system with
oneto two day ared forecasts for high PM10 levels from wind erosion in the state of
Kansas. Our prototype acquires wegather data from the Web automatically. The prototype
collects historica weether information from the pertinent weather sations and obtains
forecast weather information from the NOAA Web ste. It transfersthis datavia XML to
a wrapper" gpplication, which formats the generic westher information into a
seamlessy merged st of input files for the erosion smulation, which then produces the
pollution prediction. Historica weather datais from the KSU Automated Wesather
Stations network, consisting of 15 stations scattered across Kansas providing hourly
information (uploaded daily to the centrd store). The automated Sites provide
temperature, wind, solar radiation, and ground temperature information.

The Water Management Web Site will also compliment the Kansas Water Resources
Research Indtitute (KWRRI) funded Virtua Water Center Web Site Project currently in
progress with B. Buddemeier (KGS), J. Kodliker (KSU), B. Hargrove (KSU), and G.
Clark (KSU). The proposed Web Site will be housed within the server used for the
Virtud Water Center, which offers close integration with the KWRRI Web resources and
convenient collaboration on adminigtration and maintenance.

M ethods, Procedures, and Facilities:

Personal Water Balance Account:

The user develops an account for their crop by entering planting and/or emergence data,
geographic location, and soil and field data. The crop may be irrigated or dryland. For
irrigated crops, irrigation system data are entered. A water budget will be automatically
maintained for each fidd by assessng water inflows (rainfdl and/or irrigation events)

and outflows (crop evapotrangpiration and drainage) (see Figure 2). Rainfdl and crop
evapotranspiration datawill be obtained through the automated weether station network
or by links to other weather data Web pages. A chart depicting the estimated soil water
profile will be updated daily and displayed (see Figure 3). The user does not need to
access the account on adaily basis, it will be automaticaly maintained. The user can
override inputs and correct soil moisture estimates or other automaticaly generated data
with fied or localy measured data.

Year 1

Design and create the Web Site. A field/datainput page will be developed for the user to
input information on the planting date, hybrid maturity, soil characteristics, crop growth
characteristics, and geographic location. Links and eectronic access to the westher data
base will be developed and built into the Site. Educationa pages will be developed with
links to the main input page. Separate educationa pages will be developed to include
information on Soils and Soil Properties; Crop Water Use (Evapotranspiration) and Crop
Cosfficients, The Fundamentals of Maintaining a Fiedld Water Baance and Irrigation
Scheduling; Corn Growth and Development; and Irrigation System Characteristics
(Efficency, Uniformity, Net Irrigation Requirements).

Year 2:



While, the first year will be used to develop a proof - of-concept implementation, linking
the Site to the online weather systems and to develop an initid test of the various crop
scenarios, the second year will be used to test, modify and validate the Site. The Site will
have the ability to download relevant westher data for persond use. The Site will be
tested in ared time mode by using fidd data and user feedback from locationswithin
Kansas. Pages will be evauated for their ease of use, consstency, and overdl utility.



Cumulative Field Water Budget
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Fgure 2. Cumulative fied water budget showing water inflows (irrigation and rainfdl)
and outflow (estimated crop ET).

Figure 3. Field soil water contents showing field capacity (FC), management alowed
deficit (MAD), permanent wilting point (PWP), the estimated field soil water content,
and rainfdl and irrigation events.




Field Soil Water Content, Rain, & lmigation
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Figure 3. Field soil water contents showing field capacity (FC), management allowed deficit (RMAD), permanent
wilting point (PWE), the estimated field soil water content, and rainfall and irrigation events.




Technology and Information Transfer Plan

The Water Management Web Site will initidly be located at the Department of

Biologicd and Agricultura Engineering at Kansas State Universty. The ste will be able
to be accessed directly or through the KWRRI Virtua Water Center Site and the K-State
Research and Extension home page. Workshops will be conducted in coordination with
an exising water management project (The South Central Kansas Irrigation Management
Project, SCKIMP) to provide training on how to access and use the Web Site. The
SCKIMP activitieswill be conducted through the fal of 2001 and currently include a
newdetter, and on-farm field days and educationa workshops on irrigation management.
Other exiging K-State Research and Extension meetings, workshops and field days will
be used to promote the Site. In addition to externd ingruction, the Web Site will have
internd ingtructiona pages to help individuas navigate through the Site. The Site will

aso contain water management information pages based upon existing Agronomy and
Biologica & Agriculturd Engineering Research and Extension publications (crop residue
management, Soil characteristics, soil moisture sensors, irrigation scheduling, etc.).
Results of thiswork will aso be presented at regiona and nationa scientific meetings
and will be published in gppropriate professond journds.

Expected Outcome and Benefits

This system dlows users to learn about field water management at their own pace and on
their schedules. It can benefit irrigated and dryland crop producers as well as turf and
landscape manegers. The field water budget accounts are automatically updated and do
not require daily inputs or maintenance from the user. The user can query the systlem
daily, weekly, etc. and can then assess their own water management program without loss
of the real-time weether data from lack of calling the weather ations. The system will
aso automatically adjust for the reference ET base and crop system, thus minimizing a
source of user error.

This should increase the use of and benefits from the existing weether station network
that exigsin Kansas. Thisin turn should improve on farm water management and result
in greater levels of water conservation.

Other water management based materias and crop modes could be included within or
linked to the page. Materids may include genera information on crop rotetions or tillage
practices. Crop growth modelsthat predict yield may be included to alow usersto plan
future crop production management plans based upon water alocetion for irrigated
production or fall, winter, or spring soil moisture profiles for dryland production systems.
These could be accessed during any time of the year and be used for educationa and on-
Ste management purposes.

This dte can provide the initid bass for atremendous amount of educationa information
to the Kansas crop growers. Many of these individuas are very busy and cannot make
many of the physica location based educational meetings. Thus, such asite can be
further developed to provide results of Kansas water management and crop production
research to avery large audience.



